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transferred to a related weed through natural introgression. In fact,
this seems to have occurred several times in the past, such as in the
relationship between weedy Johnson grass and sorghum.

There are several forces that will probably keep this from being a
serious problem in biotechnology. For one thing, only a few species of
weeds cross in nature with major crop plants. Nor is it clear just how
much advantage any weedy species has ever gained from natural
introgression. If problems were anticipated, geographic limitations on
the use of genetically engineered crops could be imposed. Finally,
natural introgression is a concern with the introduction of any new
plant or animal breed, not only with those that will be produced
through biotechnology.

Plants are not known to transfer DNA between one another through
nonsexual means, and such transfers appear to be rare among animals
(viruses are possible intermediaries of nonsexual genetic transfer).
However, microorganisms exchange genetic material nonsexually in
several different ways. Such exchanges of DNA have been known to
transfer traits like resistance to antibiotics among microorganisms in
laboratory and hospital settings. But it is not known if such transfers
among microorganisms occur in natural environments, according to
Alexander, and their impact of such transfers on the risk of environ-
mental release is likewise unknown.

Risks and Uncertainties

The probability that a genetically engineered organism will have a
detrimental effect on the environment is the product of the five factors
discussed above: release, survival, multiplication, dispersal, and ef-
fects. (The last four factors also come into play for an organism that
acquires foreign DNA from a genetically engineered organism.) Since
the probabilities associated with one or more of these factors are likely
to be small, the overall probability of a harmful effect is likely to be
very small. But a low probability is not a zero probability. And, as
Alexander points out, "the consequences of this low-probability event
could be very significant."

The uncertainties surrounding each of the six components of envi-
ronmental risk make it impossible to calculate precisely how small the
risk is. Claims of zero risk or great risk are therefore inappropriate,
according to Alexander, and merely muddy the debate surrounding the
issue. Furthermore, the uncertainties will loom larger as more and
more organisms are altered, as the number and kind of introduced
genes grow, and as genetically engineered organisms are released into